SUPPLEMENTARY TABLES Supplementary
Coupling a photonic open cavity mode to an exciton level is characterized by the Rabi frequency 17 :
where n c is the cavity refractive index, which is close to unity in the open cavity system, L DBR and L c are the effective mirror and cavity length length respectively. Γ 0 = 1/2τ is the exciton radiative broadening given by 18 :
where e is the electron charge absolute value, p cv is the matrix element of the momentum between electron Bloch functions at valence and conduction band edges, n ≈ 2.2 is the refractive index of MoSe 2 , c is the speed of light, hω 0 is the cavity mode energy, m e is the free electron mass and φ(ρ) is the internal motion part of the 2D exciton wavefunction. For the 1s exciton state one can write: The matrix element p cv may be deduced from the electron effective mass expression given by the k · p method:
where E g ≈ 2.1 eV is the band gap. Conduction and valence band effective masses are calculated ab initio for MoSe 2 and are given by m * c(v) = 0.70(0.55) 19 . From this we derive:
Substituting equations 2 and 5 in equation 1 and assuming no detuning between exciton energy and photonic mode
) we obtain the Rabi splitting:
With the absolute effective cavity length L DBR + L c = 2.3 µm , the obtained Rabi splitting ishΩ Rabi ≈ 26.7 meV.
This agrees well with the experimentally obtained value of 20 meV.
Supplementary Note 2: Calculation of the exciton radiative lifetime
The obtained Rabi splitting for a single monolayer sheet is Ω Rabi = 20 meV. Following equation 1, the exciton radiative rate Γ 0 and therefore the radiative lifetime τ can be obtained using
The total cavity length is determined by the free spectral range between two longitudinal modes (L DBR + L c ) = 2.3 µm, c is speed of light and n c = 1.4 is the effective cavity refractive index. This allows the exciton radiative lifetime to be calculated to be Γ 0 = 1 0.8 ps . With Γ 0 = 1 2τ the exciton radiative lifetime is then τ = 0.4 ps. This is around 13x faster than the exciton lifetime of 5.3 ps measured in Supplementary Figure 1 which is determined by relaxation effects to low k-states. The homogeneous exciton linewdith is then given by ∆E =h/τ = 1.6 meV. This is much smaller than the low temperature PL linewidth of 11 meV indicating that significant broadening occurs due to disorder effects, an aspect which might be improved using epitaxial layers allowing much narrower polariton linewidths.
